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St#^^^>E.^l^J«^jL^J^>«!i**'^*^l0-5V J-1.0V. 
16- 15 ^sl6^^^^^#*-%^>t— 

17. ^^UfJ^^ 16 ^/r^fi^^f-^^*-**^^^'^'***^*'^^*'^*' 
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21. 4M&*U'J^^ 15 ;9f^«^^i^#*-*»l^J|l^^^^>**^*'^^^^*' 
0. 05wt%^ 5wt%. 

^^4bi^^^^7c^>f^f^^ Co ^/j-^^— ^^i^^^*^'^^ 

3. IV 3. TV, mm^^MA^^^^^'i^^^^^^^^ 

#jS^t^jt^>^^'I^>^'ft#-B^^^ 4. 4V. 

25. 21 ;5t:^6^^i^^^4«-%J^-^^^^>fc^^^^^^*' 

-hi^^^^^t^^>l^^**^>C^^^— Mn i^. Ni 

^m^^^f. *fjLife;£'(£iH&^<fc?£B>y^2.8V^J 3.6V, Ifefrl^-^ 

f - 4. 4V. 
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•^.=H^^%.6^'i^^»2^*FB*t6^^^ 0.7V ^ 3.0Y fi^^ffll^ia^#^-^ 



#J, T^^^€l^t.gt (EC) ^.^^^^Sg (PC) ^^J^'f-As. 

>b (;ft Li/LD >^L^-^'fci^J!^tfa*t^*.'f5:^i" a7V ^ 3.0V. >ifem*i6^-fc- 

^^im^Z^^m^ 0. 9V J. 1. IV ( J«t LiAr ) 6^ifc'fif*3£:^.»5t>*^t^iL&- 



(voltammogram) #il#*fr^^^^Li *^X#^^(MCMB) 

Jcl^ 3V J. 3, 5V ( JH- Ll/Lr ) 6^^^ § 'fc^J^:^ 30^V/#' 



^ U^m^^^^ Vff^^^<^^ Li/Li' > T^^.#J.mitt>fi& 

>^ffl2t. m.aj^^mm^^^3L, ^h^if^mm^^^ mc^^^s^^^ 

^JEpiiJiJ 3.9V (Li/LD #J-S.:^_t'i§:^ fa^Lfi^^-fi^^i^'J 2V (Li/Lr) 
2V ^ii^:*f*l:^. 

0.8V (Li/LD #i«>>^^iE:£>:^fi&6^i^>f^^^>'^/'^^^^^SI6^^>^^ 

^M;$.xm^^m^^f^^^^'^^^^'^^^^ ^^^^^^^^^ 

#^L1 (-^jS^Li^OOj^et^b) 6^^^^H^6^^^i^- 



mi^^m^^^^-v. f^-^^^m^^^ 3.iv n 3.7v 6^^jL%.^>{iL 



^mmw^^^y. f^-fL^^^^im^^ 2.5Y 2.9v ^m^^jt^ 

B.^^iMM?t^—^^-^^^^^^ 4. 4V. 

3.9V (;fe^Ll/Lr), T?&/^^^)^6^%>^ici«bl: 3.4V ( ^ Li/Lr X ^^-fiJ: 
:^C'^0.5VS«J LOV^LfSjBt, ^^i^X. #%>fc^*,i^J^>«^^.^ii^'J^ 0. 5V 



M^^^^it^-hTiS^ MbSa. NbSe^, VgOfe, il^«lfi^4e^^^|^^:fc'^£>:fe. 
X ^;F^^^^>**fi^^*.jMc^4^^. 3ttf'>^t 0.05 ^Mjk^ 1. lo ^Jt'J-^ 

J«J ). ^^^^^$jm^i±^J^ M. Co, Ni, Mn, ^iMm^^^^ 
it^T 0<y<l ¥i^f^X LiMii204, LiMPO^C^^^t. M 

jfc^jlTJSt'f^J^ I* lal^^M?^ ( mesocarbon microbeads ), 

-^^^^si, >si^^t>fi^, ^¥z^s&> '^^■^ ^Bi, mkz^n^> 
^^rm, m^^rm, ^rt^gg. >e^T^B&, it?±^ S^-^^-f^^ 
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v^s.^^. 1, 4-^^-1, ^rm. 

^i^LiPFg, LiBF4, LiCFaSOb, LiN ( CFgSC^ ) 3, 
LIN (C2F5SO2) ^MMm^J^^^M-'y—^i^:^. 



20 ^-^r^^mu-y^'im^j^^mu. 21. ^r9*i'^'i4#:#>gr6^ra*i 22. 

>fcibff24. ifc>»fe*7G#24^*i:|L^h^#:M^25 t. 

K*121 191*151 ^26, fH*L22 ^0M¥'^^nfaifSi^]^27. 

^^>^mmm 26. Fa;feL$m 27 t^^NP^^^^^^ 25 ^^fajfi^^^^t^^t^ 

i^—i^^ W*L 21 3^fa*L 22 6^>^'l4^;t>&^*J*fe»^^%^^>&>i^# 
:?f-JLI51*L 21 itiMi^ 23 ^^f^U 22 Xi^JL^mk.^H^M:^iiJt^, 
l^;||23^fe*^^^^^«fJt^*t^^^45E^^^>!irt^*. 

^>fcl 

i(r T*JiU5«*U # 92wt%fi^#^^ LIC0O2 ), 2mt%ii^^^it^iSi$.Zj^^ 5wt% 

M^^:^Tyy> ioo°c 24 'J-Bt»':^^J^W*i>^'^^>^>&. ^^^^^f 

^ii3t3|^B.*J;^#;fta;S.kXlt#K*lfeL 50iimix300iiiiii fi^^i^^ 

^'^k's^i^ (^^MP) tJS^^J^^^tra^liS.'^J. #il#fB;feL>S^m— 
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120°C 24 'bHyy^^^faU.^'\k^^M:, f^^, #^^#6^/'*5i.it^>& 
^]*Ut.§*»;S.)5t^^jdlFa*bfeL 52ainix320iiim ^i^AMA^^^^^J^-^^ 

^A^M-^. LiPFeiit 1.0mol/L 6^ Hi#-^^^>i^tjS.>^^#J t> it>a^^^Jt 

.slMiLt.g& (Ecx ^iE.^^gg(pcx mk.^tjm (m:\ ^^z.^m(yc) 

15(33: 33: 33: 1 6^«>fcjS^>i5b-^ iM>5t^#60^«f^^>^ 
%>4*2 

ifcjlfe»2I^T*.i^Jr^fi^5i^*i^BA*^EC: PC EMC VC^i^32: 32: 32: 
4 6^*:Stb^K I§l#6^^^*Jit. 
^>ib3 

^^^m) :VC^-3^24; 24; 24; 24: 1 6^^*J^i^h i^^J^^^^lH^^^ 
ife.jife.4 

^^SilLt*^ (PVdF) ^^/I^Jt»$^;^^j*'*T^>^^/^. ^^i-2^:^'ft>?y 

LiPFe/ECW EC PC EC ^ PC 60: 40 fi^i^b^iS. 

>0^^LiPF6^:^^*;te)^tf-^^J4r*^:*O.9IIIolAg6^^=b^>^ ^I^C^^^eg 



:^%)^Jt*.>*'I^T^*^**)^^^^^^^^t EC PC 6^iS^>b 

*^ 200000 ^^^^^ 
i^Hfr. ^ 180000 EC. PC^LOTe»2*l- 1: 9: 9: L7 

^^^^ 90°C T^jSf. ^t^#fi^^^^^^^>5^^*.>«fe' 4 ^n^^^^ 
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^>»fe. 10 

EC, PC, DEa DMC ^JL 1: 1: 1: 1 fi^«J^^#fi^^*J^-^^ 
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EC/PC/EMC = 33:33:33, LiPFg IM 


1 % 


2 




EC/PC/EMC = 32:32:32, LiPF^ IM 


4 % 


3 




EC/PC/DEC/DMC = 24:24:24:24, LiPF^ IM 


4 % 1 



L4 
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EC/PC = 6/4, LiPF<i = 0.9 mol/kg 


1 % 


5 




EC/PC = 6/4, LiPF^ = 0.9 mol/kg 


4 % 


6 




EC/PC = 4/6, LiPFfi = 0.9 mol/kg 


1 % 


7 




PAN-PMMA 


1% 


8 


mm.: 


EC/PC = 6/4, LiPFfi - 0.9 mol/kg 


1 1 % 
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EC/PC = 6/4, LiPFfi = 0.9 mol/kg 


1% 
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EC/PC/EMC = 33:33:33, LiPF<j IM 


0% 
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EC/PC/DEC/DMC = 24:24:24:24, LiPF^ IM 


0% 


12 




EC/PC = 6/4, LiPF^ = 0.9 mol/kg 


0% 
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ECyPC = 4/6, LiPFe = 0.9 mol/kg 


0% 
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PAN-PMMA 


0% 


15 




EC/PC = 6/4, LiPFs = 0.9 mol/kg 


0% 
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EC/PC = 6/4, LiPFfi = 0.9 mol/kg 


0% 



4^T, lOOmA ;^^^Ji^ SOOmAh, IC 500mA, 0.5C 

^i^250iiiA, 0.2C^i^l00iiiA, 4%C ^i" 0. 04C Pj» 20mA, l«C^1^5mA. 
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j^tJUL^¥m^. ^ 1 »hH^nf^ loomA Tdaym»t5t*.f»i 3v 0m 

90%^Jt^^*.^^jfp 540mAh ^^^^^^^t-^^^^^iUj^^^f^^, 
SlOmAh ilJticJbfW;^^^^*.?*^^!^ 

4A^t4. 2V 5OO111A ( 10 3V -fejftffi^ 500mA ^^i^^ 

>Mii^^^t. 300 2fc.4tif;^:^%^^/^^ 5 ?fc5SSf:fl^ 

300 ^fc>mi5f;^ 80%6^^*##^^.^tTT#^^^5l^6^#>tt^t'f 



V9 



^3 

















mAh 


mAh 


% 


1 


595 


497 


83.5 
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81.8 


3 


602 


493 


81.9 
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507 
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515 
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86.2 
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